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(57) Abstract 

A vinyl polymer in which an end of the molecular chain has a structure represented by general formula (1). The polymer is produced 
through living radical polymerization by adding a lowly polymerizable functional olefin compound during or after the polymerization. The 
polymer can be suitably combined with a hardener to give a curable composition. In said formula, R 3 represents a hydroxy, amino, epoxy, 
carboxylate, ester, ether, amido, silyl, lowly polymerizable alkenyl, or C V20 organic group; and X represents a halogen, nitroxide, or sulfide 
group or a cobalt porphyrin complex. 
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- (CH 2 ) n -C (O) O- (CH 2 ) m - (m. nttl~l 9 fcfcU 
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l*t&$B, WO 9 7/1 8 2 4 7% v i65l>ltS awamo t o £, T^O^ 
l^a — (Ma c r omo 1 e c u 1 e s ) 1 9 9 5^, 2 8^, 172 1 

25 Hft£t1E«anTV>*. 



WO 99/1 SS67 PCT/JP98/04250 

13 

'J — ^V>ti)V (=N-0-) t?5>**tt V \Z>?Mt.\sXm^ ; b* Z. 
©J;5^l;^ffli:lTtt. PfitlSStittl^i. 2, 2. 6, 6-@&-l-t! 
^WzDVOr^i/vistDV^Z, 2, 5. 5 -Eft- 1 - tf D >J JUtT^ -> ^ 

6. 6 1 -tr-^u i?r:;u^-=^^7^*;u (tempo). 2. 

2, 6, 6 -T- 1 - tT^'J S^Jl^+v-^i^l'. 2. 2. 6, 6 

-f t-7^fJl'-4-t=l 1 V- )\,**is?&i3)\>* 2. 2. 5, 

10 5 - f h 7 / f Jl' - 1 - tf D "J •> 7 y A JK 1, 1, 3. 3-fh7 

2 V-f > U -JW=f y7i?»;K N, N-v?- t -?T)VT^ > 

y (galvinoxyl) 7 l J-7y*^^&7 U — 7^73 JU£ 

7^*;P*r'>t:>y*i : EJHc»^. ^tjMSSeSIo . i~io=& 

25 b'7. (4- t -^;W5/^n^->;w a— H*©A"— 

•>73— h«: t-7"W-^yt^hx-h. t -y^PA-^v' 



WO 99/15567 PCT/JP98/04250 

14 

T^ntV'+aT^X (Macromolecules) , 1 9 9 5% 28 

2 9 9 3ITSftSnTH5*3l:, 7 *S1l)V*r*r *J >ifMt. 7 'SH JU?S 



5 



10 




LTIi. MN»SX7K, 8 01. 9tt. 10*. l^*t 



WO 99/15567 PCT/JP98/04250 

15 

5 (RuCl 2 (PPh 3 ) 3 ) fctt&£LTif?il-C£a. ^©MfiESffifflT 

$g#(FeCl 2 (PPh 3 ) 3 ) fc&$t,i:LT$?ilT£5o 

CgHs C H 2 X » 
C 6 H 5 -C (H) (X) CH 3 . 
C 6 H 5 -C (X) (CH 3 ) 2 . 
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It 1 ~ 2 0 © 2fl5tf)*rfi|gT 1 <B£U:<BX— rJl'SS^fc^ 

10 Z-nZmtte®^ /\py>3&«tS'&bTV»Sitt3ll*J*;i/#— J|/»**Vi»47x 

gjjiSR 14 , R 1 5 (DlM*:e!liLT«, n-^P 

<5. R l4 < hR l5 «flll^ti3ViTjiSlUTSi!«#1ft^^fiJtLTViXfe«t<. "E"© 
15 ctO^«^, -R^-R 1 s-temz-tt, -CH 2 CH 2 -, -CH 2 CH 2 CH 2 
-CH 2 CH 2 CH 2 CH Z -. -CH 2 CH 2 CH 2 CH 2 CH 2 -, 

it, 

20 XCH 2 C (O) O (CH 2 ) „CH = CH 2 , 

H 3 CC (H) (X) C (O) O (CH 2 ) n CH = CH 2 . 
(H 3 C) 2 C (X) C (O) O (CH 2 ) n CH=CH 2 . 
CH 3 CH 2 C (H) (X) C (O) O (CH 2 ) „CH = CH 2 . 
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XCH 2 C (0> O (CH 2 ) n O <CH 2 > m CH = CH 2 , 
H 3 CC (H) (X) C (O) O (CH 2 ) n O (CH 2 ) n CH=CH 2 , 
(H 3 C) 2 C (X) C (O) O (CH 2 ) n O (CH 2 ) m CH = CH 2 , 
CH 3 CH 2 C (H) (X) C (O) O (CH 2 ) n O (CH 2 ) m CH=CH 2 . 



10 (jbi2o&^n43^T» xizmm. $.tcteB<ym, n « i ~ 2 o m 

o, m. p-XCH 2 -C 6 H 4 - (CH 2 ) n -CH = CH 2 , 
o. m. p-CHjC (H) (X> -C 6 H 4 - (CH 2 ) n -CH=CH 2 . 
o. m. p-CH s CH 2 C (H) (X) -C 6 H 4 - (CH 2 ) n -CH = CH 2 , 
15 (.±&(D&j£\Zi5\,>X. Xte£3t, lUg. &1t\*3Vm, n tt.0 ~ 2 0 <ag&> 
o. m. p-XCH 2 -C 6 H 4 - (CH 2 ) n -0~ (CH 2 ) m -CH = CH 2 , 
o, m. p — CH 3 C (H) (X) -C 6 H 4 - (CH 2 ) n ~0- (CH 2 ) m - 
C H = C H 2 » 

o, m. p-CH 3 CH 2 C (H) (X) -C 6 H 4 - CCH 2 ) „-0- (CH 
20 2 > m CH=CH 2 . 

ChfEW&iiSfc&^T, X^lfe^, #USt» *fctt3#*. ntel~2 0Og&, m 

tto~2 o<nmm 

o. m. p-XCH 2 -C 6 H 4 -0- (CH 2 ) n -CH = CH 2 . 
o, m. p-CH 3 C (H) (X) -C 6 H 4 -0- (CH 2 ) n -CH=CH 2 , 
25 o. m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 -0- (CH 2 ) n -CH = C 

H 2 * 

(±BS©&z£»:::m>T, Xl4&3iS, ZftteSOm* nttO-2 0ffll») 

o, m, p-XCH 2 -C 6 H 4 -0- (CH 2 ) n -0- (CH 2 ) m -CH = C 

H 2 - 




x 



WO 99/15567 PCT/JP98/04250 

18 

o, m, p — C H 3 C (H> (X) -C 6 H 4 -0- (CH 2 ) n -0- (CH 2 ) 
m -CH=CH 2 , 

o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 -0- (CH 2 ) „-0- (C 
H 2 ) m -CH = CH 2 . 

it 0 ~ 2 0 

H 2 C = C (R 1 3 ) -R 17 -C (R 1 4 ) (X) -R 18 -R 15 (8) 

io r 1 3 , r 1 4 , r^. r 1 . 7 . x«±aa»crai;. r 18 «, - 

C (O) O- (X7f;H) . -c (O) - . Sfcte. o-. m-. 

R 1 7 {iiSSS)!S'o» Sfctt«**l-2 0O2«Ot«I (lfflfiliOX-T-^ 

LTC (O) OS J f'7iZl/>Sf§tt5^i!fJfbt)ft<. 

R l8 tl/TBC (O) OS. C (O) S. 7i=l/>i* t ff*^^. 
20 — ^^8<7Mfco^£^#W»;:0iJ^T5te£H:. 

CH 2 = CHCH 2 X> CH 2 = C (CH 3 ) CH 2 X, 

CH 2 = CHC (H) (X) CH 3 , CH 2 = C (CH 3 ) C (H) (X) CH 3 , 
CH 2 = CHC (X) (CH 3 ) 2 > CH 2 = CHC (H) (X) C 2 H 5 , 
CH 2 = CHC (H) (X) CH (CHj) 2 . 
25 CH 2 = CHC (H) (X) C 6 H 5 , CH 2 = CHC (H) (X) CH 2 C 8 H 5 . 
CH 2 = CHCH Z C (H) (X) -CO z R. 
CH 2 = CH (CH Z ) 2 C (H) (X) -C0 2 R. 
CH 2 = CH (CH 2 ) 3 C (H) (X) -C0 2 R, 
CH 2 = CH (CH 2 ) 8 C (H) (X) -C0 2 R. 
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CH 2 = CHCH 2 C (H) (X) -C 6 H 5 , 
CH 2 = CH (CH 2 ) 2 C (H) (X) -C 6 H 5 . 
CH 2 = CH (CH 2 ) 3 C (H) (X) -C 6 H B , 

5 )V*r)Vm. 7 'J —JUS. 7 3)V*)Vm 

o-. m-, p-CH 2 = CH- (CH 2 ) n -C 6 H 4 -S0 2 X, 
o-, m-. p-CH 2 = CH- (CH 2 ) n -0-C 6 H 4 -S0 2 X, 

to i±s&<D^\zn^x. x\z.i&m> $.fzte3vm. n*£o~2 oamm 
ictm^e*^ST»-5. Aflsw^jti-Ttt. m^<D^.umm^uy>( >it^ 

-> » J jus * ft 5t«Any >{bto tux fcftMB ttfr v » a< , {fl 

R 14 R 1S C (X) -R I6 -R 17 -C (H) (R 1 3 ) CH 2 - 

[S i (R 8 ) 2 _ b (Y) b O] m -S i (R 10 ) 3 -a <Y) a (9) 
20 R 9 » R 1 0 . R 13 . R l \ R 1 5 . R 1 6 » R 1 7 •. a, b, m. X, Y 

XCH 2 C (O) O (CH 2 ) n S i (OCH 3 ) 3 . 
CH 3 C (H) (X) C (O) O (CH 2 ) n S i (OCH 3 ) 3, 
Z5 (CH 3 ) 2 C (X) C (O) O (CH 2 ) n S i <OCH 3 ) 3 , 
XCH 2 C (O) O (CH 2 ) n Si (CHj) (OCH 3 ) 2 , 
CH 3 C (H) (X) C (O) O (CH 2 ) n Si (CH 3 ) (OCH3) 2 . 
(CH 3 ) 2 C (X) C (O) O (CH 2 ) n S i (CH 3 ) (OCH 3 ) 2 . 
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XCH 2 C (O) O <CH 2 ) n O (CH 2 ) m S i (OCH 3 ) 3 , 
H 3 CC (H) (X) C (O) O (CH Z ) n O CCH 2 ) m S i (OCH 3 ) 3 . 
(H 3 C) 2 C (X) C (O) O (CH 2 ) n O (CH 2 ) m S i (OCH 3 ) 3 , 
CH 3 CH 2 C (H) (X) C (O) O (CH 2 ) n O <CH 2 ) m S i (OCH 

5 3) 3% 

XCH 2 C (O) O (CH 2 ) n O (CH 2 ) m S i (CH 3 ) (OCH 3 ) 2 . 
H 3 CC (H) (X) C (O) O (CH 2 ) n O (CH 2 ) m -S i (CH 3 ) (O 
C H 3 ) 2" 

(H 3 C) 2 C (X) C (O) O (CH 2 ) n O (CH 2 > m - S i (CH 3 ) (OC 
10 H 3 ) 2 , 

CH 3 CH 2 C (H) (X) C (O) O (CH 2 ) n O (CH 2 ) m -S i (CH 
3 ) (OCH3) 2 . 

(±IB0D#^fC*3ViT. Xte&Hi, 3Vm. n«l~2 0 mttO~ 

2 0 <omm 

15 o. m. p-XCH 2 -C 6 H 4 - (CH 2 ) 2 Si (OCH 3 ) 3 , 

o. m. p-CH 3 C (H) (X) -C 6 H 4 - (CH 2 ) 2 Si (OCH 3 ) 3 , 
o. m. p-CH 3 CH 2 C (H) (X) -C 6 H 4 - (CH 2 ) 2 Si (OCH 

3) 3* 

o. m, p-XCH 2 -C 6 H 4 - (CH 2 ) 3 Si (OCH 3 ) 3 , 

20 o, m. p-CH 3 C (H) (X) -C 6 H 4 - (CH 2 ) 3 Si (OCH 3 ) a . 

o. m. p-CH 3 CH 2 C (H) (X) -C 6 H 4 - (CH 2 ) 3 Si (OCH 

3) 3 • 

o, m. p-XCH 2 -C 6 H 4 - (CH 2 ) 2 -0- (CH 2 ) 3 Si (OCH 

25 o, m, p-CH 3 C (H) (X) -C 6 H 4 - (CH,) % ~0- (CH 2 ) 3 S 
i (OCH3) 3 , 

o, m. p-CH 3 CH 2 C (H) (X) -C 6 H 4 - (CH 2 ) 2 -°- (CH 
2 ) 3 S i (OCH3) 3« 

o, m, p-XCH 2 -C 6 H 4 -0- <CH 2 ) 3 Si (OCH 3 ) 3 . 
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o, m. p — C H 3 C (H) (X) -C 6 H 4 -0- (CH 2 ) 3 S1 (OCH 3 ) 

3' 

o. m. d-CH 3 CH 2 C (H) (X) -C 6 H 4 -0- (CH 2 ) 3 -Si (O 

C H 3 ) 3 « 

5 o, m. p -XCH 2 -C 6 H 4 -0- (CH 2 ) 3-O- (CH 2 ) 3 _si <° 
CH 3 ) 3. 

o. m. p — CH 3 C (H) (X) -C 6 H 4 -0- (CH 2 ) 2 ~0- (CH 2 ) 
3 S i (OCH3) 3 . 

o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 -0- (CH 2 ) 2 -0- (C 
10 H 2 ) 3 S i (OCH3) 3 > 

mwmi ens. 

ns #ti£&*rr-5 1) <d Am™ s n*. 

15 (R 1 °) 3 _ a (Y) ,Si - [OS i (R 9 ) 2 _ b (Y) b ] m -CH 2 

-C (H) <R 13 ) -R 17 -C (R 1 4 ) (X) -R 18 -R 1S (10) 
<5S«K R\ R 10 » R 1 3 , R 1 4 » R 1 5 . R 17 . R 1 8 . a. b, m, X, Y 

£ <D cfc 5 fcffc** ft « »~ « 3 ft 5 tf. 
20 (CH3O) 3 SiCH 2 CH 2 C (H) (X) C 6 H S . 

(CH3O) 2 (CH,) SiCH 2 CH 2 C (H) (X) C 6 H 5 . 

(CH3O) 3 Si (CH 2 ) 2 C (H) (X) -CO z R, 

(CH3O) 2 (CH 3 ) Si (CH 2 ) 2 C (H) (X) -C0 2 R, 

(CH3O) 3 S1 (CH 2 ) 3 C (H) (X) -C0 2 R, 
25 (CH3O) 2 (CH S ) S i (CH 2 ) 3 C (H) (X) -CO z R. 

(CH3O) 3 Si (CH 2 ) 4 C (H) (X) -C0 2 R. 

(CH3O) 2 (CH 3 ) S i (CH 2 ) 4 C (H) (X) -C0 2 R. 

(CH3O) 3 Si <CH 2 ) 9 C (H) (X) -CO z R, 

(CH3O) 2 (CH 3 ) S i (CH 2 ) 9 C (H) (X) -C0 2 R. 
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22 



(CH 3 0) 3 Si (CH 2 ) 3 C (H) (X) -C B H S » 
(CH3O) 2 (CH 3 ) Si (CH 2 ) 3 C (H) (X) -C 6 H 5 . 
(CH3O) 3 S i (CH 2 ) 4 C (H) (X) -C 6 H 5 , 
(CH3O) 2 (CH 3 ) Si (CH 2 ) 4 C (H) (X) -C 6 H 5 , 

10 HO- (CH 2 ) n -OC (O) C (H) (R) (X) 

15 H 2 N- (CH 2 ) n -OC (O) C (H> (R) <X> 

-2 0©7;i/^S. 7'J — T^MMUS. nlil~2 0«SS) 



20 



o 




R 
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o,m,p- X — CH 2 -CeH4-CH 2 — x 

CH 3 CH3 
o,m,p- x — CHa-C 6 H4-CH 2 — X (i-2) 

CH a CH3 
o.m.p- X — CH 2 -C B H 4 -CH 2 — X (i-3) 

CH 3 CH 3 
H Ijl 

X— C (CH2) n -C X 0-4) 

C0 2 R C0 2 R 
CH 3 CH 3 

X— i (CH^-C X d-5) 

C0 2 R CO z R 

H H 

X— A (CH2>„-C X (i-6) 

COR COR 

CH 3 CHg 

X— C (CHzJn-C X (|-7) 

COR COR 



x — CH 2 -c-CH a — x (I -8) 

O 



X— CH— C — CH— X (i-9) 
CH 3 O CHg 



CH a CH 3 
<— C — c— C— X 



X— C C— C— X (MO) 

1 II I 
CH 3 O CH 3 

CeH e C B H S 

X— CH-(CH2) n -CH-X CM1) 
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o o 

X— CH 2 -C-0— (CH2) n O-C-CH z -X (i-IZ) 



X— CH~C— O— (CH 2 ) n O— C— CH— X 



(i-13) 



CH.O f ffc 

X— C — C-O— (CHa) n O-C-C— X (i-14) 

CH3 CH 3 
X— CH 2 -C— C— CH 2 -X ( ._ 15) 

o o 

CH3 CHa 
X— CH— C C — CH — X (i-16) 

o o 

X— CH— C — C — CH — X Ci-17) 
CH 3 O O CH 3 

O O 
o.m.p- x — CH 2 -C— O— C 6 H 4 — O— C— CH 2 — X (i-18) 

? H3 |? f 
ojnJP - X— CH-C~0-C fl H 4 -0— C-CH— X {, " 19) 

o.m,p- X— C C-0-C 6 H 4 -0-C-C X 

CH 3 CHa 

•mp- X — S0 2 -C,H4-S02— X (I -21) 



(l-ZO) 



o» n o ~ 2 o roMisc) ^a^tf^ns. 
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25 

x-^JU. f h 7 1 H n 7 7 >SS<oi-fJ^»« ; Hk^f U ?no*;i, 

^;U>?-h>^Q^rh>^it!» ; X*/-;P, far\S-)V* -TV 

10 ya;U-;k n-^^T^^i-^. t e r t - 73-)VT )Vn—)Vm<D7 )V 

25 R 2 

J>— R 1 R 3 <4) 

H 2 CT 



5 
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R 4 
I 

(2) 

^CH 2 

-e^stiss, &z>w$m&&<D*u7 4 >&-&£fr^B«^& 1-20 ommm 

R 6 R 6 
C — R 5 -C ( 3 ) 

It A- 



— ffij<C4 £*H>T, R 1 <D£ci$ffl iz UTtt. 

- (CH 2 ) „- (ntel~2O05&&) . 

-CH (CH 3 ) -, -CH (CH 2 CH 3 ) -C (CH 3 ) 2 - * -C (CH 
20 3 ) (CH 2 C'H 3 ) ~C (CH 2 CH 3 ) 2 -. -CH 2 CH <CH 3 > -. 

- (CH 2 ) „-0-CH 2 - (ntel~l 9<E>&&) , 

-CH (CH 3 ) -0-CH 2 -, -CH (CH 2 CH 3 ) -O- CH 2 -C 
(CH S ) 2 -0-CH 2 -. -C (CH,) (CH 2 CH 3 ) -0-CH 2 -, -C 
(CH 2 CH 3 ) 2 -0-CH 2 -. 
25 - (CH 2 ) n -0- (CH 2 ) m - (m. nlll~190lR. fc«L2^m + 
n^2 0) , 

- (CH 2 ) n -C (O) O- (CH 2 ) m - (m. n 1 ~ 1 9 ©tt*. IttiV 
2^m+n^2 0) . 

- (CH,) „-OC (O) - (CH,) n-C (O) O- (CH 2 ) ,- UttO 
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- 1 8roSE8Sc, m, nf*l~l 7 CfiJS, t«U2^ 1 + m+n=£l 8) » 

- (CH 2 ) n _ o~' m ~« P - C 6 H 4 

- (CH 2 ) n -o-. m-, p-C 6 H 4 - (CH 2 ) m - (mtt 0 ~ 1 3 
n « 1 ~ 1 4 fcfc'L l^m+n^l 4) , 

5 - (CH 2 ) n -o-. m-, p-C 6 H 4 -0- (CH 2 ) m - Cml±0~l 3 CD 
ag3&, ntel~l 4<Of§E#. fcfc'Ll^m+n^H) . 

- (CH 2 ) n -o-- P-C 6 H 4 -0-CH (CH 3 ) - (nHl~l 2 

. 

- (CH 2 ) n -o-. m-, p-C 6 H 4 -0-CH (CH 3 ) 8 - <n«l~l 
10 1CD&&) , 

- (CH 2 ) n -o-. m-. p-C 6 H 4 -C (O) O- (CH 2 ) ra - (m. n 
1 ~ 1 2 fcfcU 2^m+ 1 3) . 

- (CH 2 ) n ~OC (O) -o-. m-. p-C 6 H 4 -C (O) O- (CH 2 ) 
m - (m. ntil~HOSft. fcfl2^ra+n^l 2) . 

15 - (CH 2 ) n -o-. m-, p-C 6 H 4 -OC (O) - (CH 2 ) m - (m, n 
«1~12CDSE». fcfc*L2^m+n^l3) . 

- (CH 2 ) n -C (O) O-o-. m-, p-C 6 H 4 - (CH Z ) m - (m. n 

1 1 tfc'L2^m+n^l 2) . 



10 
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OH O — R 7 



NH 2 



R 7 



N— R 7 N — R 7 

C — O — R C— N— R 7 

O o 

O — C — R 7 N — C R 7 

— {-SUR^z-bWbO-J^— Si(R 10 ) 3 -aOOa 

)V*)Vm. (R ' ) 3 S iO- (R ' te^*»l~2 o<Dim<r>fcit*n 

ST»^T. zm<D~R' lil^-T*oTt)i<. TUT TiStl 

•5 h 'J3-Jl/#/>'a^->g£^l^ R 9 Sfc«R 10 ^2O^±#ffi-rSt#, 
20 tie»(4Pl-Ta&-pT'fe«fc<, Mfc^T^Tt>«fc^. Ytt7KKS*fe«UD7jc^'I± 

g*^u Y**2<s^±#ffi-r?»«»:#^ne«i?i-Tfe-3T'b«fc<. sfc^>Tt> 

T*>«kV>. a»0. 1. 2. £fcte3£. bfctO. 1. Sfcli2«:St. 

— (CHj) n ~~ CH3. 

-CH (CH 3 ) - (CH 2 ) „-CH 3 . 
-CH (CH 2 CH 3 ) - (CH 2 ) n -CH 3 . 
— - C H (CH2 CH3) 2 % 
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-C (CH 3 ) 2~ <CH 2 ) „-CH 3 . 

-C (CH 3 ) (CH 2 CH 3 ) - (CH 2 ) n -CH 3 , 

— C 6 H s , 

-CjH 5 (CH 3 ) . 
5 — C5H5 (CHj) 2* 

— (CH 2 ) n~C5H 5 , 

- (CH 2 ) n -C 6 H 5 (CH 3 ) . 

- (CH 2 > n -C 6 H s (CH 3 ) 2 
<n*iOUU:©8E8re. &m<D 2 0«T) 

15 **atHl«©$--f *JH^»= 1 ~ 3 IWMSlT^t S C t a+mb, 
#Jt-C»oTt> ->p^-tt>^-&!3J: 0®i?g?n^:^< ^M^co^-S-^ti 



(±©5£*. R l tt±JfitHi;*T»0, RifttfR 4 ^**^**^**^!' 
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H 2 CT X 'n ^ 



CH 2 



(6) 



^JfFiLVi. ?tj.t>t>. 1. 5 -'\*-tJ-v?x>, 1. 7 -^-dr^>?x>, 1, 9 
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ftfeO&itt, — 1 

H- [S i (R 1 9 ) 2_ b (Y) b O] m -S i (R 2 °) 3 -a (Y) a (1 1) 
10 CaS«K R 1 9 . R zo fi, Vvf n<fej§*f!S& 1 ~ 2 OOT^+JPg, . e&SM&6~2 0 
OPT 'J— 0*3?§&7~2 0 6577^ + ;^. Scfctt <R' ) 3 S i O- 

<R' tt^^l~2 OroiflliO^kTK^S-e^^T, 3fa«R' \*m--?&r?T 

£fci±R 20 a«24H£Ji±#aE-r<5t€r. ■?-ne»«n-'-efe^Tfcj:<, s&ot^ 

15 T*>«kH. YfcM<®2£fckttJn7j<##&g£^L. Y*J2(H£JL-h#«-rst#^- 

Sfc. bttO, 1, *fc«2^-T. mteO- 1 9 <Z>&&-e*S. fcfcb. a + 
mb^l 

25 SteHSOiM' ^JK?-Hl~3fflcOfBfflT«g^-rSC:tAtT#, a+mb. Ttz 

#&ra&^u;ug*K:2«a±^TS££tt. ^n^tti^-T«oTt). m 
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5 $£T&<5 (R' ) 3 S iO-TS$n5hUtMy->UMS^f^n5. 

H-S i (R Z0 ) 3 -a <Y) a (1 2) 

HSiCl 3 , HSi (CH 3 ) C 1 2 , HSi (CH 3 ) 2 C1, 
HS i COCH 3 ) 3 . HS i (CH 3 ) (OCH 3 ) 2 . 
HS i (CHj) 2 OCH 3 , 
15 HSi (OC 2 H 5 ) 3 , HSi (CH 3 ) (OC z H 5 ) 2 , 
HS i (CH 3 ) 2 OC 2 H S . 
HS i (OC 3 H 7 ) 3 . 

HSi (C 2 H 5 ) (OCH3) 2> HSi (C 2 H 5 ) 2 OCH 3 , 
HSi (C 6 H 5 ) (OCH3) z . HSi (C 6 H 5 ) 2 (OCH 3 ) . 
20 HS i (CH 3 ) (OC (O) CH 3 ) 2 . 

HS i (CH 3 ) z O- [S i (CH 3 ) z O] 2 -S i (CH 3 ) (OCH 3 ) 2 , 
HS i (CH 3 ) [0-N = C (CH 3 ) 2 ] 2 
(fcfcfU ±IB^^*. C 6 H 5 tt7i-;l/S^T) 
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(t -y^fr^VX^is) 'N^U-^, 2, 6-¥*7-fr-2. 5 - is ( t - 

^var^is) - 3 -"\+->>, >?^i;^;u^-^^ H. t -f^frz 5;u^;i^ 
*->K. a, o' -« ( t -f y^ot:;i/^>-bf >ro«fc-5 

t -^JI/Oi^nciSKx^xJl' ; Jlv^SS^-f V/nfcMl'. M^Kv 5 
-2-xf 1 ;u^^i';i'©«fc5^:^;i'^-*->v f *-^^-h ; l, i <t-y 
io D^*-t>->. i. i - i/ ( t -y^i^i^*^) -3, 

3, 5 - h <j ^5 i ;uv^D^^^>w<J:p^^3r^>'^'^— ^*^tf s^-s. 

TiVfkLY. f rYy%t.<oiaw : S&-tV7^ (0) 
15 - 5> k* n JU5^ h 5 * ^ ^ -> a #3* lfe.ns.fi ^flS'&lfca* ©MM* 

RhCl (PPh 3 ) 3 , RhCl 3 , RuCl 3 . IrCl 3 . F 
eCl 3 , AlClj. PdCI 2 -H 2 0, N i C 1 2 . T i C 1 4 ^*i*tf in 

*«*£LTtt4»K«IRtt&<'** J * e^^l^7;^-;i'Slmo 1 \z 
20 Mb. 1 0 _1 ~1 0 _B mo 10«5H-efflViS07&^<, »*L<ttl 0" 3 -l 
0" 6 molOKBtffl^O^H. 1 0~ 8 mo 1 &Q'Pt&^t.mkti*-\rft 
izmBLfc^. £fckh*n>u;WbM&«&m?&SroT?l 0 -1 mo lEUifflV* 

25 v )),t )vu—)v&mttmzKfo2 j &-ftm'£. /\oy>s/it*offittS 

Ttt. 1#KH5fij££nteV>#. KOH. N a OH. Ca (OH) g^, 7>^ErXT. 
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5 &3ft-S. 

(CH 3 0) 3SI- <CH 2 ) „-NCO. 
15 (CH3O) 2 (CH 3 ) S i- (CH 2 ) n -NCO» 

(C 2 H s O) 3 Si- (CH 2 ) n -NCO, 

(C55H5O) 2 (CH 3 ) Si- (CH 2 ) n -NCO. 

(i-C 3 H y O) 3 Si- (CH 2 ) n -NCO, 

(i-C 3 H 7 0) 2 <CH3) Si- (CH 2 ) n -NCO. 
20 (CH3O) 3 S i- (CH 2 ) n -NH- (CH 2 ) m -NCO. 

(CH3O) 2 (CH 3 ) S i - (CH 2 ) n -NH- (CH 2 ) m -NCO, 

(C 2 H s O) 3 S i- (CH 2 ) „-NH- (CH 2 ) m -NCO. 

(C 2 H s O) 2 (CH 3 ) Si - (CH 2 ) n — NH— <CH 2 ) m -NCO, 

( i - C 3 H 7 0) 3 S i - (CH 2 ) n — NH— (CH 2 ) m -NCO, 
25 (i-C 3 H 7 0) 2 (CH 3 ) Si- (CH 2 ) n — NH— (CH 2 ) ra -NCO, 

(±fe^ e t 3 , n, mttl~2 0Clft) 

3P*<*§itf£ft5. 
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gEtt, Ot-l OOt, «f*b<«, 2 0t~5 0t"Cit55. ZlCOfiK, *SSt 

£fc. 2«*EU:*B^UTffiV>T , bAlr». (A) ri&a'OS^MiLTttttfc*! 
fStefcV>#, 5 0 0— 1 0 0 0 0 0©$BBlC&-5CD7Wf?a:L<, 3 0 0 0-40 
0 0 0 #2 Sfc»*UV». 5 0 0iiim5t, K-JU3Ra-&^0**0»tt*« 
15 56313 ftlc<<, 1 0 0 0 0 Od±f**i:. ^tCSISflEftS^tt***^ 

(B) PJS^Wt Kn->UJUg £t> 2ffl**-*<fc*#^LTfcM»KIW«tt 

20 R 21 3 SiO- [Si (R 2 1 ) 2 0] a - [Si (H) (R 22 ) O] b - 

[Si(R 22 ) (R 23 ) O] C -S i R 21 3 (13) 
HR 21 2 S iO- [Si (R 2 1 ) 2 0] a - [S i (H) (R 22 ) O] b - 

[Si(R 22 ) (R 23 ) O] C -S i R 21 2 H (14) 
(5£*R 2 ^itfR 2 2 temm&. 1 ~6 <D7)l*)Vm. *fc»4, 7i-JPS. 
25 R 23 tt^§Si&l~l 0(D7)V^)l^tz\tmm^7 -1 0 <D7 7 fr* )V&. att 
O^a^lOO. b«2^b^l 0 0. C«0 1 0 0 <Dm&L*7FL'?) . 

— «*i 5-e«Srft*SMK5'a : *i*-> 
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R 21 H R a 
(SiO) d -(SiO) 9 -(StO) f - 
R R zz R 23 



(IS) 



10 



15 



20 



R 23 teguft&i~i o©7;p*;i'gs*:ra^&7~i onr^Jiz-frg. dn 

0<d^8. e«2^e^lO, f « 0 ^ f ^ 8 ©SE»*^b, 3 ^ d + e 

(CH 3 ) 3 S iO- [Si (H) (CH 3 ) O] g - 

[S i (C 6 H 5 ) 2 0] h -Si (CH 3 ) 3 (16) 

(CH 3 ) 3 S iO- [S i (H) (CH 3 ) O] [S i (CH 3 ) 

(CH 2 C (H) (R 2 4 ) C 6 H 5 }0] „-Si (CH 3 ) 3 (17) 

C 6 H 5 B7i- ;USSr^T) 



H 
i 



C 6 Hs 



p(fO) r (SiO)j 
CH 3 C e H 5 



(18) 



25 



H CH 3 
(4lO) r (SlO), 
CH 



I 

CH a 



aCHCgHg 
R M 



(19) 



(j£*. R 24 «7K*. Sfefi^^JUS. i»2gi^lO, j«0^j3£8, 
03^ i + j ^ 1 C 6 H s »7xzM) 
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(B) tiZft<D'J?tSi< t.h 2<@S*-fcWfc HOx'J ^Seft? L/TttS <b 

3. #j7rr*&£tf. 1. 4-^yI>. 1, 5 -/\*itvx>. l. 6- 

a^^x>. i. 7-pj-^^i?x>, l. 8-y^->?x>. 1. 9-^*^X 

>*©*<fc**3Mfcft*: O. O' -i?7UJHfX7xy-JI/A, 3. 3' -S> 

h*fc*i»jwiHf en*. 
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H V CH 3 



Sl- 

J 



(CH a )„ 



H^CHs 

9-<sio)„- 



H v CH 3 



H v CH 3 



i.i-i) 



H v CHs 



0-{SIO)„-l (lw0 

I 



(SIO) n -l 



(ii-3) 



H V CH 3 

(oao.ro CH , o 

siC^^occ 
I 



OCO'N/^^ j (i i-4) 



(JifB«-5£*. n»2~4C8». mtt5~10fflS») 

m-&# (a) tmtm <b> teft&^sy^Tji^T* 

t^JfJK, 3 eiC, 2. 5-0. ^;Ptfc^5 
Kte £ tBEfkTb^+^T^ <h ^ £ <D S $ l^it® L •=> nf. 

fi-&# (A) tEHfcSiJ (B) <t(DlgftS^«, 2fiSt^&il-&LTJQ^TSilt 
Id.}; jK^fcJ: Officii* 5 fc K a -> U JWtflMfcjWSJD 
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10 9 J —JUT 5. >, >?X5 i U>hU7S>. H'Jlfl/>rh75 >. ^WJH? 

y^Olf;V7 5X +y'JU>v7S>. h Ulf l/>-/7=>. ^7Zy>. 
^7ir07-y>. 2. 4. 6-HJX (yVfJI'Tiy^fW 7 x. J - 
Jl/. ^;U*U>. N-^JI^JHsU 1. 3 -5*71f fcfS^a (5. 4. 
15 6) l7>7 i -k>- 7 &<D7=L>%1t'§rM&z>\>>te J tnz><Dfi : 

<hx#*Wfc^©JEJS£fiJc<85 ; 75 /SStT5x7>*yyu >^IPJ. 01* 
fc£, r-7=/yn^hiJ^ h^->->^>. N- (0-75/1^) 75/ 
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T-S t*-;U^S-&^, (B) 7Xg^&5Wi7ayg<t£fSL-5 5'gtl£ ; £:2<® 

50O~100 00 0tf)$5HK: 3: 5 0 0 «h t'-Jl'M 

m^O*3|505^i4^^^tHC< < . 1 0 0 0 0 OgJLhlwfr-St. 

15 zjc^-<o/\ay><k!fe^*t^f ens. 

~>T*— K 2, 6- MJU>5M K 4. 4 ' - y7x-JM^ > 

7&JI1SIB-4 50^tth'J-fVy7*-h, *ff©-f y y7*— HtS* : *S 

25 Hfc^;f^ : &yi--iHL. HL (A-fXJUA. G. ftSl) . =m*— HE 

~>7*- Mfc^ : JUL <g£A< XJU^U^ttia) ©rt^T^ 

? h 7}? U < V'>7*- Mfc-&% ; □ NHL (S##'J 

tt7^f h^U-f V->7*- Mfc£$Mg£#tf*^<i:a<T€5. £fc, ^7 
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5 ^- hSt5t€^tC7jc§ftS*#T5t:z:;^l[^07KSES<7)tt:^ (NCO/OH 
(^UJfc) ) *<0. 5~3. O-CifeSili^K. 0. 8 — 2. OTfeSdi 

15 N. N - v 5 *^^^ n-^^JbTS >. N. N. N' , N ' h^^^JUX 
fl/>-;7S>. N. N. N' , N ' -fh7/f^D^>-l. 3 = 
>. N, N, N' . N ' h^^^^'V^^- 1 . 6 - /75 >. N, N, 

N' , N" , N" -^>^/WXfU>h'J7S>. N. N, N' . N" , 
N" -^>^/W7 , atl/yh 1 J75>. 5 s - h 9 *7-)U?7 — h U x 

20 fl/>y75X N, N ' -i?^^K^^S?>» N - ;< ^WEJl,* >J 1. 
2-y/fM5yV-;K y/^75/X^y-JV, y^W5;xh + 

->x^ y-ju. n. n. n' - h'j^5 L JPrsyx^;i/x^y-;PT^>, n- 

^^-N' - N- (2-tHD + yi 

^mm<omiti±m0zmzmm^n^7 s. burnt. utttwirRSttft 
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ua^k, r^tf>K» m^y^jvm. fU7^M, 

10 *5£W<Dm<tm&f&Vo<D 2 (A) . (B) , *SJ;tf&RfcJSET«flSftMfc 

ox;-e&£. 

SUfc&Oteftte. <A) i£#<&M-&<**3«fctf (B) '«»C«ftao±t 

20 (B) AMMIfcLTtt. M©t>ro*««fflT**. WRTSft&tf. fltAfo&ZH 
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3 0mL<D^7^RfP«8g^. T^'JJ^fiV (10. OmL, 8. 94g, 
6 9. 7 5 mmo 1 ) . ffi (2 5 Omg. 1 . 7 4mm o 1 ) , 

5 ^ J- Jl/y'If U> h'J75> (0. 3 6 4 m L , 3 0 2 m g . 1. 7 4 mmo 
1) , *3<fctfbJUX> (lmL) £tfc&*, ^^MJEfl5l^bfe©^^^X-C 
SiUfc. «fc<JB#Ufc*£» 2 -yp^^Dtf^-^Sl^^Jl' (0. 195mL. 
291rag, 1. 74mmol).&iilDL. 7 0rTJn&8t#bfc. 3 05H&K: 
1, 9 -^±7 i^X> (1. 6 IraL. 1 . 2 1 g. 8. 7 2 mmo 1 ) £^iHL. 

©I, g-xftS'x^ cai^i69x;) SriiSEETia^ bxa^urc. £&£Lfc« 

Mlil. 4 1T^fc. W^JM©*^^ >^^S^A^«0. 95t 

IS 

H^J2 

3 0raL<D#7A5*SSC, 7i?U;VS^ (10. OmL. 8. 94g. 
6 9. 7 5 mmo 1 ) , IMfcffl— IS (2 5 Omg. 1 . 7 4 mmo 1 ) . 
>. J- ;U-^X^ l/>bU7S> (0. 3 6 4mL, 3 0 2mg. 1. 7 4 mmo 

zo i) , *5<ktfh;bx> (lmD ^^EBa^Lrc©^s^^x-c 

gjfeUfc, £<JJi#Lfct£. 2-^a : £yott>8/fJl' (0. 19 5mL, 
2 9 1mg. 1. 7 4mmol) S&ftlL-. 7 0 *:-T?ftJ*M*J*Lfc. 4 5»*C 
1, 5 -'\#U-$>X> (i. o lmL. 0. 70g, 8. 7 2mmo 1 ) £^JD 

25 MODI, 5-^*1^X>fc«ffiTlHI*&L-TS*L-fc. 

i^#^S«GPC«!l5£ <^'J*^W->&g) JCkD 4 8 0 0. 1 . 
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1 0 0mLO^7^E^§i§l- 7^ , J;H^ (5 0. OmL. 4 4. 7 
g . 0. 349mol) , fkitm— m ( 1 . 2 5 g , 8 . 7 2 mm o 1 ) . 1 > 
5'^^JI/yIfU> h 'J 75 > (1. 8 2mL. 1. 51g. 8. 7 2 mm o 
1) , *Jj;tf7-teh— MJJI' (5mL) £tt&*-, «*8«i*fflK«Lfc©*a* 

57g, 4. 3 6mmol) SftfiDU 7 0 'CTl)n8&8£#L*:. 6 0#«K:i. 
7 _^-/7 ^ >?x> (6. 44mL. 4. 8 0 g, 43. 6 mmo 1 ) £8&inL. 

10 -f>T«fe»Lfc. *mtNa 2 Sp 4 T«»L, J»«»*«ffiTJ««kU"C«3sT 

WfiBGPClg 'J^I^&HO fcJ:0 1 3 1 0 0, #^S#*m 
1. 2 2T?&ofe. RW$H B, «aS*©*l'7W >W«ES^A^«2. 01T 

IS 

M0)J4 

^) (3 0. 5g) . l^*t«iI©S17;^ (tt*M:*« : *3-*7- 
K7 0 OPEL) h;UX>{Cjg-&b, 1 0 OICTiftitLfc. 4P*IW«. m 

2 0 0mL©iff»5XEl6*lll:. ±fBfi^& (2 3. 3 g) . 5?* H*'> 
>f;|/th'P->7> (2. 5 5mL. 2 0. 7mmo 1) . ^Jl/h^ty^f^ 
(O. 38mL, 3. 45mmol) , fccfctfe&MaSE&tfc&A^. fcfc'L-. 

Ac. msm&m* 1 o o"ct?3i^raiD^ufe. i^fto»^siffia*T5i 

1 . 4 lM^Ac. 




WO 99/15567 PCT/JP98/04250 

45 



ommn&mtZT*:, =fA#tt€:Wr-5v- h ISSUED MUX 
>tc2 4i^P5iiab. ^©Sfi^kTi^^^y^^^il'JS-rst. 8 5%t 

h^77&IB^T?lo3iOSiCK«rffofc 2 3*C. 2 0 0 mm/m i 

n) . ®»r3£&fcJ: 0 . 34MPa. ?K»f#7jCii8 6 ^T&ofc. 

IS iiflfElrft'^- 5 0 0raLH^O7773T, M&i: LT^fc^^B < 1 • 50g, 
10. 5mmol) , E&^tUT^^^ WiyU>H'J7£> (1. 6 
5mL) , mtemiz^X-y^)\s-2, S-i^MTS^-h (9. 4 2 g, 
2 6. 2mo 1) . gitbT7th-MJ^ (3 OmL) £flH>T. 

(3 0 OmL) ^gl^T7 0i:Tl^L/, r?'j;i<&-n 

20 -y^JUOS-&^9 3%(D1^F^T. 1. 7 -:T#?v>X> (3 8. 6mL. 0. 
2 6 lmo I) **JQU mmmX'tiamistz. RfciBfclfcfcBHfcx^-Jl'TftRU 

OtfiJ*^ Cit) 1 3 8 0 0, 2 8T*t>fc. *»J^ 

25 v-l#^SfcDK*ASnfc7Jl^=Jl'*tt. *H NMR«0, 1. 8 
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>ffc-&to. *3«fctf, OflfiS&©l. 1. 3, 3-fb7/f^-l, 3 -/t:- 
is U*-*>&kfc (8. 3 X 1 0~ 8 mo 1 /L4^> U : T^^— JPglC 

jtL7. Oxl o _3; EJl/il) 4i<«*Lfc. ^tt/WKayi^'J^^ 
^fettt, TIBtC^-T'fb'&^JS- 1 (SiH!7. 72ramol/g) (^M 
K7) , S - 2 (Si Hffi 9 . 81 mm ol/g) (^JS09 8 ) . L < » a - 
^^JUX^U>T— SB^ttUfc^^JP/W HPv f x>^n^1?->S- 3 (S i H 
-fifli7. 69mmol/g) 9 ) ^fe. #flE/W h* n v*oi >> 'J 3 > 

1 Hl^tiUtT 1 / 1 . 2—1/1. 5tft5itUfc. 

#£^U&/uTiJ0&liifl:2-g\ 1 0 0 "C IZjqJfc U 3i»H£<Dmt®*:ttt. ^Sfi 
M 7 « 1 5 9. ^j&StfJ 8U2 1#. HiS^i 9(42 6 tP-e-e-n^nflMb U fc. 




H3C H 



H 3 C 



H CH 3 



-O+O 




(S-1) 




H 3 C H 



(S-2) 
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1 0 0mL©^77.RfS^8SfcS3Sf?ffl^T. liflsSg-Sa (0. 5 0 0 g, 3. 
4 9mmo 1) , 7th-h'J;V (5mL) . TfUfl'i^fl' C5 0. Oral, 
4 4. 7g. 0. 3 4 9 mo 1 ) , ylfJl'2, 5-y7n=E7^-h (1- 
5 5 7 g. 4. 36mmol) ^W>j'^ylf U>b'J75> (0. 1 
03 mL, 0. 0 8 5 5 g. 0. 49 3mmo 1 ) €rUn^T7 Ottl 5 0 
I©I^GCfliJ)IJ:07«" JJU&^3S>K&i8SMm9 8%T?&ofc. 
t,|;4 -^>^y — ;U (2. 7 OmL. 2. 2 5 g, 0. O261mol) 

t#en&a^#w»¥«3# j fSttGPci»j5£ i:i5i2 6 

o o , ^s^flje i . 2 2 -vh-otco &¥*tfr?mmm<D*&&&^&te 1 . 

is mteW i i T'j ;U7JUJ— ^jfelmtc^sx^^yg^A 

1 0 0 ml. <DJJ 7 7, BLfe&&iZ&mnWinT. &<tf£-m (0. 5 0 0g, 3. 

4 9mmo 1 ) , (5mL) . Y 9 V (S 0. OmL, 
44. 7g. 0. 349mol) , ^X^2, 5 - itfWET&l— h (1- 

5 7g, 4. 3 6mmo 1) 43«t^>5'^^^v J X5 1 U>hUrS> (0. 0 
20 9 1 0mL. 0. 0 7 5 5 g, 0. 4 3 6mmo 1) S«»bT7 Ot:Tl 8 0 

zomGcmfe*. vyv 'j;ube^;k^^s^«9 4%T&ofc. 

fc^-SlCT'J ;WT;m— ;P (l. 78mL, 1. 52g, 0. 0 2 6 2mol) 
fcitsJPb, 0-C-C3 0 0*H*J*fttt*tfc. aSttfcettTJI^^-eflLS 

25 PCjffl^ (*UXfW>»*) CfclJlUOO. 2Tife^fc. 
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1 0 0mL<O;#5*KrtS§8§t;rM3£ffl£lT, ftfbfg— m ( 1 . OOg. 6. 
9 8mmo 1 ) , 7-feh=-hU;U <5mL) . (5 0. OraL, 4 4. 7g. 0. 
3 4 9mol) > VJ-TfrZ, 5 -y^OtT-^-h (1. 5 7g, 4. 36 
mmol) J3J:^>^^fJl/yX5 1 l'>h l J7 = > (0. 0 9 1 OmL, 0. 
5 0 7 5 5 g. 0. 4 3 6ramol) *85iJPbT 7 CCT 1 8 0 

B#G C ffl'J^cfc 0 7 * 'J ;W&:^JKZ>i8S3£te 8 7%tfe^fc. 8 - v * 

h + v'^^l'S'U Jl'- 1 -^^-7"> (9. 43e. 0. 0436mol) , ^> 
$'>5 1 JWv ? X5 i U'>h'JTi> (0. 2 7 3mL, 0. 2 2 6 g. 1. 3 1mm 
o 1) £8siJPU, OTCTf 3 9 0»«**«E»*fc. iS*lfc*e«fe7JU5^- 

»6nfca*^flo»TO«>^«ttGPc«iJE (^'j^^u->m 

ff) Cit) 1 47 0 0. ^S^ltl. 3 5T?*-afc. 'H-NMRiflte<):"9. 
-> 'J ;Ugtt£Stf)fro£5£ A £ tlT 5 C £ o fe. 

15 MM 1 3 Mteflgfc 

25 ■&T**«-3Tt»*fc»Sf*T»0. **BO«IJfitt i eiliai*«J:<«l»SnT#X* 
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1 . 



5 



A R 1 



(1) 




15 (R 4 tt3lc3lliR?ft«V)»:^^S««-r) 



Q 




(2) 




(3) 
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5 3. — jKHtl£&t>TR 3 li. — flftjC 2 T^SH-Sit*^ 1 fB«©m-&^. 
15 

20 ^— jgiwiseros^. 

9 . -n&it i -c^^ns^ssr^rttr 2 ^>uA-ti#^it^ i~8 ©urn 

25 10. gc 5 ?^^ Sri* 5 0 0~ 1 0 0 0 0 0T?&5ft3jcSl~9<ZH>"3*na>— 

11. ^/t-5X-y a >i?QVh5 r 57-f -tSj^tfclf ^^fi ( 
Mw) <h&¥i9$HF-S (Mn) ©tb (Mw/Mn) ©tertU . 8 5fcm?ifc£ft3fc 
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12. i)\z>*/?*jii)vm'&\z&^x. M&^&Z'^fen&i&Tm.iz. "gm& 



13. ^BS*wr?>a^ii0<£v^^7^ >{b^«j^, -&5$;4 : 

R 2 

Jb— R 1 R 3 <4) 

H 2 cr 

x— 75 ki. ->«j;ps, — «23S:2 : 

R 4 
I 

(2) 

^CH 2 

R 6 R 8 

I « I 
C — R 5 -C ( 3 ) 

U is 
R R 

(_h<D3S*, "R s rM»MK^. gsjSJJFPfcSnra^ifc&l ~2 0 cp*r 9 . 

wfliitsit^'S'c^o. R 2 te7K^jj§c^&<5Wi*3 1 ;i'»-efcs} 
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1 4. 



5 



H 2 C 



^ c _ r1 _c 



CH 2 



(5) 



10 




(3) 



is <Dmm^m^>m-c$><o, io. r 2 , R 4 fckfc^/s§t^*£Wi;*^;u&T&9n3jc 

20 15. —^5T^£ft3 — flS!5£6 : 



25 T^^nSfb^TSSIt^l 4IH«©^. 

16. -j£3&6t?^£ft5<b'&4$ja s . 1. 5 -^\^tt-> 3 X>. l. 7-^*^^ 

e?i>*4v»Bi, 9 -5r*s?x>-i?*&w*m stamps. 
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17. — JfciC4K:*5V>X, R 3 75*7kB8g, 75/1, XtJ?^->S, *)lstf>BL 
1 3 fBIKro^fe. 

18. — fifi!5£4. 5Ki5HT. R 2 *t7jc|g^TSSm^lS 1 3~ 1 7f2«<0 

urn**— ^tcia«©^. 

)\,yj&-7)Vr— frr *>-c&z>m&mi 2. 13, 17, i 8©nfn^-5i: 
20. Uf>y7yA;H^. JM^«j5-^*;US^T*Slt^ 1 2~ 1 

22. m&ii-rz&J%&fc* i w&fc~?&zft& J £2 lf&m^m, 

2 4. lii&SW, 2^±<Di§te&£&3>M&3JTfc*it*^2 0-2 3©<,> 
2 6. «-|g^tz:i5V5TSji^nfe7JU';rx;US€r5fe^{C^-r2>a-&^tC^L. 
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Tf# e m-erfl^ e sit $ tift xjp * -> & & seas a-sfls. 

10 

31. (a) s-ts^«^*3^xsajg$n-5r;p^x;i/S«:*^^wTsa'&^ < 
<b) t h*a->'j;pss:^< tfe 2 mm-? sits®}* ^m^t-r^it^tw. 

20 

32. (a) &ffij&m\z&^T&mznz7mm$>zw*7 5.s&z*ffltt 

25 3 3. (B) rtMfr*«*flK V->7^-hWISSS3 2 e«fc®flE4M£fiJ&4li>. 



3 4. «-IS^lC*3^iTSait$nfe§ft1®tt>"J;i/SSr^3ffi{wW-rsm^«:^ 
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3 5. &S»3««tC*;UXaajg$n<5X^^->i|S5|5J^CWT-&S-&fls:. (B) 
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